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7KH XVH RI PXOWLPDWHULDOV PD\ EH YLHZHG DV D WHFKQLFDOO\ FKDOOHQJLQJ DQG HFRQRPLFDOO\ IDYRUDEOH
PDQXIDFWXULQJ PHWKRG >@6LQJOH PDWHULDO DGGLWLYH WHFQQRORJ\ V\VWHPV FDQQRW IXOILO WKH UHTXLUHPHQWV RI VRPH
DSSOLFDWLRQV WKDW UHTXLUHPXOWLSOHPDWHULDO REMHFWV IURP RQHPDFKLQH VXFK DV FRPSOLDQWPHFKDQLVPV HPEHGGHG
FRPSRQHQWV ' FLUFXLWV KXPDQ WLVVXHV PHGLFDO FRPSDWLEOH LPSODQWV %\ XWLOL]LQJ PXOWLPDWHULDO FRPSRQHQWV
HFRQRPLF DQG OLJKWZHLJKW GHVLJQVPD\ EH DFKLHYHG YLD WKH UHGXFWLRQ RI UHTXLUHG DVVHPEO\ SURFHVVHV DQG SDUWV
0XOWLPDWHULDOV\VWHPVZLOOHQDEOH WKHPDQXIDFWXULQJRIIXQFWLRQDOVWUXFWXUHVZLWKLQSURGXFWVVXFKDVFRQGXFWLYH
WUDFNV RU RSWLFDO SDWKZD\V UHVXOWLQJ LQ UDGLFDOO\ QRYHO SURGXFWV ZLWK XQSUHFHGHQWHG GHJUHHV RI IXQFWLRQDO
GHQVLW\7KH LQGXVWU\ KDV DOUHDG\ EHJXQ WDNLQJ DGYDQWDJH RI PXOWLPDWHULDO GHVLJQV LQ QXPHURXV DSSOLFDWLRQV
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$JUHDWGHDORIHIIRUWLVJRLQJLQWRHODERUDWLRQRIWKHPXOWLPDWHULDOIDEULFDWLRQV\VWHPV6WHUHROLWKRJUDSK\KDV
EHHQ DGDSWHG WR VXSSRUW PXOWLSOH PDWHULDOV >@ 7KLV LV DFFRPSOLVKHG E\ XVLQJ PXOWLSOH YDWV ZLWK 89FXUDEOH





7KH VHOHFWLYH ODVHU VLQWHULQJPHOWLQJ 6/66/0 SURFHVV LV ZHOO VXLWHG WR WKH LQFRUSRUDWLRQ RI PXOWLSOH
SRZGHUHGPDWHULDOV >@ %XW DOO SUHVHQWHG RQ WKHPDUNHWPHWKRGV DQG DPDFKLQHV IRU SURGXFWLRQ ' REMHFWV E\
VHOHFWLYH ODVHU VLQWHULQJPHOWLQJ DUH IRFXVHG RQ WKH XVH RI D VLQJOH SRZGHU 0DFKLQHV IRU SURGXFWLRQ RI PXOWL
PDWHULDO SURGXFWV E\ VHOHFWLYH ODVHU VLQWHULQJPHOWLQJ 6/66/0 SURFHVV ZKLFK PDNHV LW SRVVLEOH WR REWDLQ
DFFXUDF\XSWRPLFURQVDUHDEVHQW
'LIIHUHQW DSSURDFKHVZHUHPDGH IRUPXOWLPDWHULDOSDUWVSURGXFWLRQE\ VHOHFWLYH ODVHUPHOWLQJVLQWHULQJ$RQH
GLPHQVLRQDO SDUWV FDQ EH SURGXFHG XVLQJ VWDQGDUG 6/0PDFKLQH HTXLSPHQW )RU IXOO\ WKUHH GLPHQVLRQDO PXOWL










6R IDU DW WKHSUHVHQW WLPH WKHUH DUHQR WHFKQLFDO VROXWLRQV WR EH LPSOHPHQWHG LQ WKH IUDPHZRUNRI WKH LQGXVWULDO









$ PHWKRG LQYROYHV WKH VHOHFWLRQ RI SRZGHUV RI YDULRXV PDWHULDOV DFFRUGLQJ WR GLDPHWHU WKH VXFFHVVLYH






VLQWHULQJ SURFHVV LV ILQLVKHG WKH XQVLQWHUHG SRZGHU LV UHPRYHG IURP WKH EXLOG FKDPEHU DQG WKH SRZGHUV DUH
VHSDUDWHG DFFRUGLQJ WR GLDPHWHU WKXV VHSDUDWLQJ WKH SRZGHUV RI GLVVLPLODUPDWHULDOV 7KH VHSDUDWHG SRZGHUV DUH
UHWXUQHG WR IHHG FRQWDLQHUV DQG DUH UHXVHG 7KH WHFKQLFDO UHVXOW FRQVLVWV LQ WKH SRVVLELOLW\ RI SURGXFLQJ REMHFWV
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FRPSRVLWLRQDOORZ WRREWDLQVLQWHUHGDUHDVIURPSRZGHUVRIGLVVLPLODUPDWHULDOV LQDVLQJOH OD\HUWRREWDLQVSDWLDO

















IRUSRZGHU VHSDUDWLRQE\ VLHYLQJ FRQWDLQHUVRI VHSDUDWHGSRZGHUV VLHYLQJ VWDWLRQYDFXXP WUDQVSRUW
V\VWHPUROOHUUHFRDWHUSRZGHUIHHGLQJV\VWHPSRZGHUIHHGLQJFRQWDLQHUGLVWULEXWHU





RI VLQWHULQJ RI WKH GLVVLPLODU PDWHULDOV ZLWK GLIIHUHQW PHOWLQJ WHPSHUDWXUH DQG WKHUPDO FRQGXFWLYLW\ VLPSOLI\
























PHWKRG DQG DSSDUDWXV KDYH EHHQ HODERUDWHG > @ 7KH SURFHVV RI PHOWLQJ LV PRQLWRULQJ E\ PHDVXUHPHQWV
WHPSHUDWXUH GLVWULEXWLRQ LQ ODVHU LUUDGLDWLRQ ]RQH XVLQJ D KLJK VSHHG GLJLWDO &&' ± FDPHUD DQG PD[LPXP
WHPSHUDWXUHLQODVHUVSRWE\S\URPHWHU





PRYHV EDFN 8VLQJ ' LPDJH VFDQQHU LW LV SRVVLEOH WR REWDLQ VSDWLDO UHVROXWLRQ XS WR  GSL ZKLFK LV
XQDWWDLQDEOHE\RWKHUGHYLFHV
 
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  ODVHU  URWDU\PLUURU±JDOYDQRPHWHU VFDQQHU± OHQV  WKH VXUIDFHEHLQJ WUHDWHG )WHWD OHQV















:KHQ VROLG SKDVH DQG PHOW DUH LQ FRQWDFW D SURFHVV RI GLVVROXWLRQ RI D VROLG SKDVH LQ PHOW RFFXUV $W DQ
XQLGLPHQVLRQDODSSUR[LPDWLRQWKHSRVLWLRQRIVROLGVXUIDFHLVGHILQHGDV>@

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DQG GLVVROXWLRQ 6SHFLDOPHWRGRORJ\ RI WKHPXOWLPDWHULDO REMHFW VLQWHULQJ LV SURSRVHG IRU EHWWHU DFFXUDF\ RI '
REMHFWSURGXFWLRQKDYLQJUHJDUGVWRVKULQNDJHDQGGLVVROXWLRQ

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